Effect of experimental diabetes and insulin on lipid metabolism in the isolated perfused rat lung.
The isolated perfused rat lung was used as a model to study the possible hormonal regulation of lipid metabolism in the mammalian adult lung. Experimental diabetes, whether induced by alloxan or streptozotocin, decreased the incorporation of [U-14C]glucose into neutral lipids and phospholipids of both the surfactant fraction and the residual fraction of the lung by 60-80%. Glucose incorporation into phosphatidylcholine and phosphatidylglycerol is decreased in experimental diabetes in both the surfactant and residual fractions to a comparable degree. Glucose incorporation is decreased in both the fatty acid and the glycerophosphocholine moieties of phosphatidylcholine isolated from the surfactant and residual fractions. Insulin treatment of normal animals 30 or 15 min prior to perfusion resulted in an approximate doubling of the incorporation of glucose into the phosphatidylcholine and phosphatidylglycerol isolated from the surfactant and residual fractions of the lung. The incorporation of glucose into palmitic acid isolated from phosphatidylcholine was also shown to increase similarly. The results of these investigations indicate that insulin may play a role in regulating the synthesis of the important lipid components of the mammalian pulmonary surfactant complex.